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^Klifi^tWt LmtSt«xv^ Fn^Uyt^lffo 

im#m 5 ] «najE?u»3fe» ^\ t l rut 3^ i iztm^^m r 
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sgm^ls? bn;vu y-fcv*^ ^1?*4 0 
[0 0 0 2] 
H£3fcO&#] 

flJffiL7tS|&3fe^TT^^o ^^h7>or^tt<5C. W. Tang^C 
J:*aWja*^HJ:*<£mJBE|gtt**EL*^*# (C.W. Tang, S.A. Vansly 
ke, T'f^p -4 Y~7 4 V v 9 7sV 9 — X (Appl ied Physics Letters), 5 1f, 9 1 
3M> 1 9 8 7#*) a»fc**LTJtt3fc ttM^i^tf^^iELf^ 
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■e«s*i4^ry-*r4yinoT, Ari ~A r 4 {±N **l^*ubl£k, 

flt& *> L < (±iEft^co«^-fc 5 - 5 0 <D T V - )Vmx-$> 2> 0 
[0 0 10] 

Arl -Ar4 07 V -/Hfcfc LTtt, 7i-jH, l-t7f^* 

. 2—±yf-)^ i-r>vv^s 2~-T>vv^m, 

l-7xt'/fV)H6, 2-7xt>hij;^ 3-7it>f'j*i > 4-7 
9-7xf>hV;vi, 2 -y-7*-fe^ 
9-^-7**^,1^ 4-ev_;H 

> 2-tf7x-H^i, 3-^7x-H^l, 4-tf7i~;W;l^ p - 
^-7x^-4-^1, p-^7x-;K3-^^ p_^_ 7i - ;v 
-2-^;i/^ m-^-7xz;b-4-^^ m— 7jl — 3 — yf 

. m-?-7^~)V-2-4 jum, o-M;**> m-hV^i, p-hy^ 

> p-t-7Wx^H, p - (2-7x-;i/7nfc» 7x-;vj, 3- 

M/Hk 4' -^f^lf7x^^i, 4" - t-^/lz-p-*-^- 

;i— 4-^;i/£, 7;v^-7>^-;^ 7;v*i^;i>g N i-t?n';;i/^ 2- 
kTny^afe, t^v^S, 2-fjy-;^ 3 -^jy- 

4-t s 'jy^i, 1--Y^K«;;^ 2-^>KV;^ 3_^ >K ,; 

4— r/KV;H, 5— f>KV;u^ 6 -- >f > K y 7 _^ >K , ; 
^ l-*v>f >Ky** % 2-^y^f>Ki; ; ^ 3 ^ y ^ y K , ; 

y^>Ky;l^ 2-7'j;H, 3-7V^ 2 -^>y*7 7-;^ 3 _^ 
>,/75 "^ 4-^>V77-^ 5-^>/7 7-il/S, 6-^>V7 

7-^^/77^;^ l-^fy^/77^ 3->fy^yy 
79 "^ 4-^fy^>>/77^ 5-^y^yyy^-;^ 6 _^ y 
^>y*77-;uS, 7-^^>y77^H, ^7V^i, 3-*/y;i^ 
4-^yi;;^ 5-^«;^ 8-*7 
V*m, i-^7^v;H, 3-^7+7';;^ 4-^7^7-;^ 5- 

-fy*y;;Hk 6-^7^v;^ 7-^7^7.;;^ 
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v : 



- # 2-ii 3 - # ;W\*y*ij 4 - jj )V/^SV 

'iv-^i> 7-yjcf->^V 8-7xf^'J :7~;i^ 9-7x 

^->^i;^-;u^ 10-7xt>^'Jv*-;Vi > l-T^Jy-jVS, 2-T 

3-T^';v~;i^ 4-7 7';v-;i^ 
, 1, 7-7xf>XDT/-2-^^i, 1, 7-7xf>^ny >-3->f 
1, 7--7^^>^n>; >-4-^;w* N 1, 7 -7^:h>7>n 'j 5 
-J^m, 1, 7-7xt>^n'J v- 6--f;V^ 1, 7-7xt>xcj> 
-8--T;V^ 1, 7.-7xt^n'j>-9-^f;H, l, 7-7xt>7n 
'J>-10-^;H, l, 8-7xtyxn"j>-2-^;vs > 1, 8 -7^?- 
zsxuy y-3 -JfrMy 1, 8-7xt>7nr/-4-^^ 1, 8-7 

— r;v&, 1, 8-7xt>^D'j>-6 — f;vlk 1, 8 
-7xt>7nij>-7-^fj^ 1, 8-7xt>xn'j>-9-^;l/S, 1 
, 8-"7ac^>7.ni; >- 1 o--f 1, 9-7xt>^nij>-2-^v 

1, 9-7^^>^nv >-3--f;v^ 1, 9-7xt>xo'j>-4- 
-Ol^ 1, 9--7^7->XUV>-5-4 ;v^ > 9 

6- ^;i^ 1, 9-7xt>7,n'jy-7-^f;H, 1, 9-7xt^n-j 
>-8--f;i^ 1, 9-7xt^n'j>-io-^f;H > 1, 10 -7.x?- 
>xn'jy-2-^^i, 1, l0-7xt^n'jy-3-^;vi, 1, 10 
-7^>*n>; y-4 — ( 1, 10-7xt>XD'J>-5-^;Vi, 
2, 9-7xt^n>j>-i-^vi, 2, 9-7^^->^m; >-3--Y;i/ 

2, 9-7xt>XD'j>-4-^;vi, 2, 9-7xf>7nij >--5- 
-f)Vm, 2, 9-7xt^D'j >_ 6 _^ ;V ^ N 2, 9-7xt>7,n'j>- 

7- -T;v^ 2, 9 -7xt>^n'J >_ 8 _^ 2 , 9 --7^^-^7,131; 
>-10--f;^ 2, 8-7xt >7vD l -y()Vm, 2, 8-7^^-> 
*tn; >— 3 — ^ 2, 8-7xt>7>n>jy-4-^vS, 2, 8-7x 
t^D'J 5 2, 8-7xt>XO'J>-6-^V$, 2, 8- 
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7xt^DV>-7->fJH, 2, 8-7xt^n>j >-9--f 2, 
8-7xt>xnij>-i 0 -OI, 2, 7-7xt>xn'j>-l-^vi 
, 2, 7-7xt^nv>- 3 -^,vs, 2 , 7-7xt^n'j>-4-f 
2, 7-7xt^oij>-5--f;i/^ 2, 7-7xt>^n'J>-6 
2, 7-7xt>^nij>-8-^;H, 2, 7-7it>^D'J> 
-9-^;u*, 2, 7-7xt>xnv>-io-^;vi % i-7xtv-iH 
. 2-7xty-;^ l-7x7f-7y-;i/I, 2-7i;fTv-^ 3 
-7x;f7y-;H, 4-7x/f7y-;H, 10-7x;f7y^i, 
l-7xMfy-;vi, 2--7^y^r-9-> ? ^;^ 3--7^y^-9-v^;v*, 
4-7x;4fyx^ 10-7x/Hy»^ 2 -**y-V*V )l<^ 4 

vTV'V;i/^ 3-7^^-;^ 2-^-;v^ 3-^^^;V^ 2-^-?- 
;i/b°n-;v- i --f 2 -^f;vifn-;v- 3 ->f 2-^^-;vtfn- 
;v-4-^;v^ 2 -*^;H^n-;i— 5--f;i^ 3 f;nfn-;i,- 1 - 
4 Z-ff-)V\£u-)V-2 — f/l/3k 3-p<^-;Hfn-;l— 4---Ol^ > 

3 -^^)V\£u-)V- 5 2- t -y^-;n^n-;i/-4-^;v^ 3- 
(2-7x^;i/7nt» t 0 n-;v-i-^;vj N 2 1 > Ky ju 
1 > Ki;^3fex 2 — ^ 3 — -f > ;i"3SK 
;v_ 3 _^ > kv;^ 2 - t -^;n -4 > FV;i/S> 4-t-7^;n- 
> KU 2 - t -7<f-)\, 3 -4 y K»; 4 - t --f*f-fr 3 -- f > Ky 

[0 0 11] 

— ASsS (1) K*5V*T, Lii, (I) L< ttill«*«>«JR«k5-5 0 

OTV-V>**e,4 Xti, (II) MOf^ L < (iteg^o^ 

?t5-5 0<7)7'J-U>M (II-l) JM&^, (II-2) BMC? (-0-) , 

(11-3) wmR* (-s-) , (11-4) mmw.* c-nh-, -nr- [Rj±e 
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**] ) Xit (II-5) fiffl* L<li»<?)^itl~2 O<0 2ffi<DjB&flfc»sjfc 
[0 0 12] 

pTie (I) (II) K^t&^T-|fc5~5 0OTU-lx>*t Ltli, ft 
1, 4-7^^lx^^ l, 2-7x.-U>&, 1, 3-7xc:p^ 
1, 4-^7^V>S, 2, 6-^--7^-p>^ 1, 9, l 

0-7>f7-l/^ 9, 10-7xt>M/-l/>i, 3, 6-7it>b 
1xj=.i^>^ i, 6-lfV^l/>^ 2, l-MV-Vy^ 6, 
-W>^ 4, 4' -t*-7^-l/>^ 3, 3' -\£7x.-Vym, 2,2'- 
kf7x-l/>3k 2, 7-7;V*l^l/>^ 2, 5 7 x - 1/ 2, 

fttL<li, 1, 4-7x-l/>i, l, 2-7x-^i, 1, 3 - 
7l - l/ ^ 1. 4-^-7^-W^ 9, 1 0-T>Y?-U>m^ 6, 12 
-^V-fe-l/y*, 4, 4' -VT^i-V^ak 3, 3' -lf7x^^i, 2 
, 2' -tf7x-lx>S> 2, 7-7^^V-V>afe-C2fe* 0 
[0 0 13] 

mie (n-5) iz&if&mu i>L>< i±7Fmu<Dm$tm%L 1-20^2 ^msbs 

[0 0 14] 

Arl -Ar^ML^fMtLm L < *4ftHlifeO«]R^Bk 5 - 

5 0©7V-;vS, 11^ L < «if 1 ~ 5 0 o7;^;H, g&*> 
t < 1-50^7;^ vi, em t L < t^f^^ft 1 

~ 5 0^77 Mfet< aMjfto«K^i 5~5 0©7'J-W 

i L < f±*i^(0M?t 5 ~ 5 0 O 7 'J - ;Vf t am^>L<fi 
- 5 0O7^3^y*W>^ Sm^> L < {±il©m<7)^ 
5 ~ 5 0 <07 V -;HT'f t$tL/c7 ? ^oy>^ y 7 7S, 
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[0 0 15] 

& l-i-y^^m, i-r>hV)v^ 2-r^>v;m, 

9-7>M/Hk l-7xf>f'^i % 2-7xt^h'J;Vi, 3-7^^- 

2- -7-y*-b^;l^ l-ev-^gk 2 

& 2-e7i-H^i, 3 -tf7i~;V^ 4-tfy 

i-A^f/i/*, p-^7x-;v-4-^^ p -^-7 * ^ ;v- 3 -4)^ 

3-4 m-?-7 jl-)i<- 2 — 4 o - b m - h; 

p-hV/i^ p-t-7f;V7x^;vi, p - (2-7x;;i/7ok> 
) y^;y^ 3-^f;i/-2-t7f;H, 4 1 -t7f;>I, 4 
-j^jv- 1 -r> h 4' -^^-;nf-7^-;i/^;v^ N 4 »_ t _^ 

-^ c V^i, 2-tfn>;;v^ fcT^-zV^ 2-\£VP~ 

/Hp, 3-fc 0 >;v-/l^ 4-b°V^;v^ l->f>KV^ 2 — f^K'J 

7->f > KV/Hk 1 ->f V'f > KU;i/3fe, 2 — f V-fVKV /Vgg, 3- 

4v4>vv)m, 4-4v>(>vvjum, 5-4v4>W)i>^ 6-4 y 4 

>KU/Hk 7->f V'fVK'J^ 2-7'J;H, 3-y;/t^ N 2-^>y* 
3-^>V77-;vi, 4-^>77 7-iH, 5-^>V79- 
6-^>77 7-;^, 7-^>7*7 7^g, l-^7^>y75-;v 

3- 4 v^yy-y^-^m, 4-^f7^>7 i 77-;i/i, 5-^y^yyy 

e-^y^yyy^-/^ 7-^7^yy'77-;^ ^7-j;H 
, 3-^y 1 ;;^ 4-*yj/i^ 5-^y;;H, 6-^yi;;v* N 7-^ 
^V;^ 8-*/'j/i^ i-^7+yj;H, 3-^y^y;^», 4--< 
5-^7^7'];^ 6-> fy*y;;m, 7-fy^7'j;i/i 
> 8-^y^y;;^ N 2 5 
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^-v*: 11/ 



6-7xt>^'Jy-^i, 7-7xt>^'Jy-iH > 8-7i^>*y 
9-7^>.xy v^;i^ i o-yaLi-y^v l-r^ 

yy-^afe, 2-r* i ;^-;vg, 3-7?yv-;i^ 4-T*ys>-;m. 

9-T*y SJ—ZHk 1, 7-7xty^D'J>-2-^f^S N 1, 7-7xt 

i, 7-7xt>xn>jy-4-^H, 1, 7-7 
xt>^n';y-5-^f^I > i, 7-7xt^^D'j>-6-'f;i'i, l, 7 
-7xt^xnij>-8-^H, i, 7-7xf>^n>j>-9-^;vi, l 
, 7-7xt>^ny>-io-^H, l,.8-7xty^D'j>-2-^;v 
1, 8-7xt > /7n'jy-3-'f;vi > l, 8 -y ^i-y^u y >- 4 - 
-T^*. 1, 8-7xt^n'j>-5-^;i/i, 1, 8-7xt^n'jy- 
6-^T;HI. 1, 8-7xt^n'Jy-7-^;i/i, l, 8-7xt>^D'J 
y-S-jjv^ 1, 8-7xt>xny>-io-^f;vi > 1, 9-y^i-y 
*ny ^-2--T;i^ 1, 9 -7;c^j*n 1; y- 3 — f;i^ 1, 9-7x 
i-y^uv y-4-<i)V^ 1, 9-7xt>^nr/-5-^f^i, 1, 9- 
7xt>^D'J>-6-^H, l, 9-y^i~>^u^y-7-4)\,^ \ t 
9-y *i->xwy- 8-4 1, 9-7xt>^nr/-io — f jug- 
, 1, 10-7xf>^cTy-2-^;H N 1, 1 0-7xt>^n»Jy-3 
-f;^ 1, 10-7xty^n'jy-4-^;vi, 1, 1 o-7xt>^n 
U>-5->f^3l, 2, 9-7-x^^uy >- 1 -xf;v^ 2, 9-7^^-> 
^n'j>-3-^f;H, 2, 9-7^>;*ny >-4--f;i^ 2, 9-7x 
i-yxuy y~ 5-^;^ 2, 9-7xt>7,D'jy-6-'f;vi, 2, 9- 
7xt>^ar/-7-^f;H, 2, 9-7xty7>nry-8-'f^ 2, 
9-7xt>^nr/-10-^H % 2, 8-7xt^nr/-l-^;H 
^ 2, 8-7xt>xn>jy-3-^H % 2, 8 -y^f-v^n y 4 -xf 
2, 8-7xt^n>j>-5-^;i/i > 2, 8-7xt>7,n>j>-6 
-'OHk 2, 8-7xt^n'jy-7-^ji,i > 2, 8-7xt^n'j> 
-9--f;«, 2, 8-7xt^Dry-l0-^^ 2, 7-7xt>7 
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^-v: 12/ 



nij>-i-/f^i % 2, 7-7zt^nij>-3-^f;l/i, 2, 7-7xt 
, /Xn'J^-4-^l'i, 2, 7-7xt>xn'J>-5-^f;i/S, 2, 7 -"7 
xf>xn'J>-6-'f^ 2, 7-7xt>^n'J>-8-^H, 2, 7 
-7xt^nv>-9-^f;i,i, 2, 7-7xt>xn'j >-i o-^;H, 
l-7xt^^ 2-7xty-;^ % l-7x;f7y-JH, 2-7x 
^Ty-;H, 3-7x^7-/-;^ 4-7x;fTy-iH, l0-7 
^y^r^~;v^ i-7x;Hy-;vi, 2-7x7^ty-;i/^ 3-7 

4-7^y^r^i;-;^ 10-7x7^ty'-;^ 2 - 

2-^f;i/fn-;v-i-/f;vi, 2 -^;vt?o-;v- 3 --f ;H 
> 2-^f-;m°n-;i/-4-^;m, 2 -^;nfo-;i,- 5 -4 ;i^> 3 
1-)V\£u-)\,- 1 --OH, 3-^f;i/fn-^-2-^;i/S, 3 ;nfo 
-;v-4-^f;i/^ S-^f^en-^-s-^f^i, 2 - t -Tf-)V\£ o-;v 
-4--T;i/^ 3- (2-7x^^7°Db» en-;l/-l-^;ix^ N 2-^ 
1 "y KV;H, 4-^^;v- 1 > KV/Hk 2 -^;v- 3 -4 y 
K';;uS. 4-^;v-3--f> 2 - t 1 -4 y rv 

4-t-y^)Vl-4yVV^m, 2-t-y^-^3-4>W^m, 4-t- 

[0 0 16] 

^)V^ 7nif;H, 'fv^n^i, n _y^-;^ 4y? 

t-f^-frm, n-^>"^;i^ % n -A^y;H, n -^y^- )V ^ n 
-^^H. tFn^y^f;^ l-tpn^fyxf/H, 2-tKn^v 
^f-;^ 2-tKn^Hv7f;H, 1, 2-yt Fn^yif;vi % 1, 
3-vt Ko^W V^okT;^ 2, 3-ytFnJfy-t-7f;H % 1, 
2, 3-bnKn^yynH>i, 700^^ l-^noxf^ 2 
-^□nxf;vi, 2-^00^77^1, 1, 2-y7nnxf;H v i, 
3-^00^770^ 2, 3-7yon-t-7f^ 1, 2, 3- 
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^-v: 13/ 



;U2£, 2-7"n^/fv7f^ 1, 2-y7'n^ifjl/i, l , 
>fvyne^3fe. 2, 1, 2, 3-f'J7n€7° 

nt?;^ 3-K*?-/^ l -3^- K^f-;^> 2-3-Kai^;v^ 2-3 
- K>f y 1 , 2 - v 3 - K^f-**, l , 3 - v 3 - y y°n tf ;i> 

& 2, 3-^3-K-t-7f;v4, l, 2, 3 - b V 3 - K7*n fcf;^ r 
^^f^i, l-7^if;Vi, 2 — T ^ yxfj^ 2-75y^77'f 
1, 2-y7^x«, 1, 3-y75 7^77 s Df;i/i > 2, 3- 
^T5/-t-7f;H, 1, 2, 3-HjT5yy°ntf;l^ y77^;H 
^ l-y77xf;Vi, 2-y7yxf;H, 2-y7/^f7 7'f 1, 2 
-^y7/xf;H, 1,' 3 -^vT/^y^nt 0 ;^ 2, 3-vvT^-t 
-y-f-;^ l, 2, 3- h V y7;7 , nt>i, xfn^f;v^ l-^hn 
x-^-frm, 2-xhnxf^i, 2-xfn^y7 , f^ 1, 2-yxbnx 

1, 3-yxfn/fyyn^i, 2, 3 - -y~ h n - t - 
1, 2, 3- M;-hn-7*utf;i^ v^nyntf;^ y^n/fiH, 
n^y^;i/S. y^nA^y;v^ 4-^f;l/y^nA^y;v^ i—yy^y, 
f-^ai, 2 - T ^yfjvi, 1 - y - 2 - y ;v#;uxi;u^^ 

[0 0 17] 

Y^JtUfi, y^;i^ yntf/Hk ^fyynifjv^ n 

-y^;i/*, s-y-f-;^, 'fVT'f^ t-y^-;i/^, n-^>fyi^ n 
— ^v;^ n-^-/^^^ n-^-^^-;i/^ tKn^y^f-;vi, l-t: 
Ko^yxf;l/i, 2-tKn^yxf;l/^ 2-t FD^y^77'f;i/i, 1 
, 2-^HKd^W;^ 1, 3-^Fn^Wy7"nk>i, 2, 3- 
yliKo^y-t-y^H, l, 2, 3-f'JhKD + y7°nt:>i, ^nu 
y^;k^ l-;noxf^ 2-^nnjif-;ix^ 2-^nn-fV7*f 
> 1, 2-y^nnxfjH, i, 3-y^nn^77 p nii>I, 2, 3-v^ 
nn-t-yf;vi x 1, 2, 3-f'J^nn7"nt:>l, yn^^f^i, 1 
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-^n^xf)Pi, 2-rn^xf;i/i, 2-7u^4 VT'f;^ l, 2 - ^ 
^D*aL^;m % i, S-yyn^e^V/n^l, 2, 

1, 2, 3-f'J7n^7 p nt>i, 3-K^;H| N l-g-Kxf 
2-3-Kxf;^ 2-3-F'fy7 , f^ 1, 2-^3-K^-^^ 
1, 3->'3-HV7 p nt>i N 2, 3 -v>3- K- t 1, 
2, 3-h';3-Kyne;V^ 7 5^f^i, l-7<yxf;^ 2-T 
= yjx^;i^ 2-7^^V7 , f;Ui > 1, 2-y7^if;H, 1, 3- 
y75y^77 c Dt:>S, 2, 3-y75y-t-7f;H, 1, 2, 3 - M; 
T^T'nf;^ y7y>f;H, l-yyyif;^ 2-vT7x^;i^ 
, 2-y7y^V7f;l/i, 1, 2-yy7/if^ 1, 3-yy7y^fV 
-fu\£)vm, 2, 3-yy7/-t-7f;H, 1, 2, 3 - > 'J v7/ 7 s nn' 
afn^fjVl, l-zfnxfjvi, 2-xfnxf;vi N 2 --hn 
^V7f^i, 1, 2-yxfnxf;!/^ 1 , 3 - b n v tf;VS % 
2, hn- t 1, 2, 3-b'Jxfn^ni;;H^W 

[0 0 18] 

em^> l < itmw&ofitmwL 1 ~ 5 oory^^^mcomt lt«, ^>y^ 

l-7xx;vxfj^ 2-7xx;i/xf^i, 1 -7 x x V7°n fc?;l/ 
3k 2 -7.x-;i,^ 7 7*0^1, "7^x:;l/- t -■7'^-;VS> « - 7" 7 

1 -a-^^Vx.?-;!/^ 2 - « - "7-?-;Kx^-;i^ i- a -j- y ^. 

;W V7 0 ntf;vs, 2- ff -t7f;Ky7nt:;H > i?-t7f;u^f;H, 
1 7 ^;l/x,^;i^ 2 - £ --^^x^;^ 1 - ^ -^-^^ y 

yne^^ 2-/?-^--7^;W 77'nH';vS, 1 - tfn >j 2- ( 

1 -\£u 1; ;v) x.f-;v^ N p-^^-;v^>y;u^ m-^ o- 

p-tKn^v^y^i, m-tKn^y^>y^i, o-tKo^y^yy 
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7y^>y>l, m-yry^/'^Vi, o-vT;^>y>i, 
[0 0 19] 

tt&fc L < \*teW&<0$im&5 ~ 5 0 <DTV -;vt^yili-0Y' ^^$tL 
. Y' otfiji: Uii7x-;vi, l-i-y^-jvm. 2-i-7?-)V& > l-r>h 

-fcTl^/l^ 2-tf7i-;i/-f^3fe % 3- 

e7x^;V/f;i/i, 4-lf7i^^^;^ p-^7x^-4 — f p 
-^-7x-;i/-3-^f;vi, p-^-7Jt-;i/-2--f;v^ m-*-:?^- 

2k o - h v /uak m- h y ;v*. p - h >; p - t - 7^71-^ 

1 -f:7*-/Hk 4 l -T> h >;;l^ 4* -^f;i/e7x 
-;W;Hk 4" - t-7f;v-p-^-7x^ii/-4-^;vi, 2-fcfn';;v 
2k 3-fcTn';;v2k tf7^~;v^ 2-t?V>^;i'2k 3-t?'Jy-;Vi, 4 

-e-jy-^S, 2 --r>Kv;^ 3->r >Ky;v2k 4 > K';;i^ 5 
-^K^Hk 6-^>K';;v^ 7-^>kv;i^ i-^v^>ki ;;v ^ 
> 3 —4 > Ky/Hk 4-^fy-fvKij;vS, 6- 
^7-Y>F'J^ 7-^y^>KV;^ 2-7'J^S % 3 - 7 v 2- 
^W:^— /W2k 3 4-^^7*7 7-;^ 5-^>y 

6— ^>v"7 9— /Hk 7-^yy7 7-;vi, l—fv^v^ 

t7-;v» N 3-^v^7777-;i/i, 4-^7^>y*77^ 5->fv^ 
>y"77-;H, 6-^7^>/7 7 ^S, 7-^y^yy*7 7-^ 2- 
*yv)i<m, 3-*yy;i/gk 4-*/^i, 6-*y;;v 
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4-^v^yj;n, + 6--f v^-y y/i/gg, 7--fv 

6-^y^rt'J-;H, 1 -#;w-?y*>j;v^ 3-# 

xt^x'j^iH, 7-7^i-^xi;>^;i^ > 8-7it>AV^i, 
9 -7xt>^>; ->*-;i/^, io-7xt^'J'7-;H, l-r^Vv?-;^ 

v-;v^ 1, 7-7xt^ny>-2-^;^ 1, 7-7xt>ADV> 
-3 — f;i^ N 1, 7-7xt>xn'Jy-4-^^ 1, 7-7xt^n 
V >-5->f 1, 7-7xt>^n'J>-6-^;H, 1, 7-7xf> 

1, 7 - 7 xt^n >; >_ 9 -<<)V^ 1, y-7x 
t^n'j>-10-^f;vi, 1, 8-7xt>^n'J>-2-^^ l, 8 
-yxt^n'jy-s-^f;^ 1, g - 7 n ij ^- 4 1 

, 8-7xt>7n'j >_5_^;^ x> 8-7xt^nyy-6->f^i 
. 1, 8-7xt>7D'j >_7_^ ;v ^ 2> 8 -7^^>^n>; >-9-^ 
1, 8-7xt>7n'j v- 1 o-^;vS v 1, 9-7xf>7nijy- 

2- -f;l/ft N l, 9-7xt>7n'j >_ 3 _^ x> 9_-7^>^ n i; 

D'j>-6-^;vS, 1, 9-7xt^nr/-7-^f;i'i, 1, 9-7^ 

l, 9-7xt^n';>-io-^;H, 1, 10 
-7xt^D'jy-2-/f;H N 1, 1 0-7xt>^nr/-3-^;^ 
1, 10-7xt>7n'j>-4-'f;H > 1, lo-7xty^aij>-5- 

-f;V*> 2, 9-7^^>^ni; 1 2 , 9-7xt^D'J>- 

3- -f;i^ 2, 9-7xt>^ny>-4 — 2 , 9-7xt>xn'j 
>-5--T;i^ 2, 9-7xt>^DiJy-6-^;Vi, 2, 9-7^j->X 

n'jy-7-f^ 2, 9-7xt>7nr/-8-^r;n, 2, 9-7^ 

^nyy-io-^;H, 2, 8 - 7 xt>xo >; >- 1 2, 8- 

7^j->XxiV>-3-4)V^ 2, 8-7^^->7>ni; >-4-^;v^ 2, 
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2, 8-7xt>^nV>'-7-'f;Vi> 2, 8-7xt>^nr/-9-^f ;v 
3k 2, 8-7xt>xn'j>-io-^;H, 2, 7-7it>^n'j>-l 
->f;Hk 2, 7 -7 jl±>xu V >- 3 -f^^ 2, 7-7xt^n'J> 
-4->f;Hk 2, 7-7xt>^nr/-5-^f;H, 2, 7-7xf>^n 
1 J>-6--f^&. 2, 7-7xt>^n'J>-8 — < )Vm, 2, 7-y^-i~> 
7D'J>-9-'f^S, 2, 7-7xt>7,n'J>-10-^^ 1-7^ 
2-7xtv-iH, l-7x;fT^i, 2-7x7f7v- 
>Hfe, 3-7x;f7^i, 4-7xyf7y-^i, l-7x7Hy- 
2-7x;^fy-;vi, 3-7xyw^i, 4-7x7W- 
;v3k 2-^-9-v* 1 ;;^ 4 -^-^V 1 ;;^ 5-^^-9-y;;v&, 2-* 

^fy77*'J^ 3-7^^;^, 2 -?-J^;i/ 

3£ % 3— 2 -^^;i/tfn-;v- l -^f;v^ 2 - ^ f;^n 
3-^f;v*, 2 -^f;nin-;p- 4 2-^f;utfn-;v-5— 

3 - ^f;vt°D-;v- l -f;^ 3 -^7-;i/fcfn-;v- 2 ->f ;v*> 3- 
^^-;i/tfn-;i'-4 3 n-;v- 5 ->f 2-t-^ 
;vt:n-;i/- 4 3- (2 -y z.-)V7°u\£)V) \£u-)V- 1-4 
, 2 — p< 1 — -f > K V 4-^^-;v- 1 --f> K';;v&, 2-^;v 
-3 — f^KU/Hfe, 4-p«^-;v-3 ->f > KV/Hk 2 - t -Vf-;n --f > 
K u 4-t-7*f^i-'fvK i ;^ 2 - t -y^;v3 --f > ku 
, 4-t-7 , f;i/3-^>K'J /u&^a^f o 
[0020] 

Y" ^JtLtli7x-;vS > 1-^-7^;^ 2-y-y^-^m, 1-T>YV 

^m, 2-t>m>^> 9-T>h';;v^, i-7xt^f'j;H> 2-7x 

3-7xt>>'j^i, 4-7xt>fj;H, 9-y^i~>h 
V/Hfe, 1 -i-y^t^-^m, 2-1-y 9-l-y? J t~frm, 1- 

ei/^^i, 2 -tflx~;i/^ N 2 -\£y x.=-)\"< 3 -If 

7x^;K;H, 4-e7x-;i/^;H, p -^-7x^-4-^i^i, p- 



ttilE#2 004-3008982 



#M 2003-007762 



^-v: 18/ 



-4-4 m-^-7x^^-3-^f;i/i > m-^7x^^-2-^Vi 
„ o-hV m-h'j p - h i; p - t - 7*f^7x-jH, p 

- (2-7xz;l/ 7 'Dt 1 ;| / ) 7x-iH, 3-^^;v_ 2 -^-7^;v^ 4 

;W ;i/S % 4" -t-7f;v-p-^-7x^-4-f;i/i, 2-n 0 m;;v^ 

„ 3 4- 

2--f>Ki;;i/S, 3--T>KV;^ 4-4>VV)^m, 5- 

w^Ky/i^ 6 - «r > k v ^ai, 7--Y y Ky/ua^ i-^v>t>kv^> 

3--f V-T > KV^S, 4--rv^>KV;VS, 5 - ^ V ^ > KV 

y-f>KU;^ 7-4v4>vvn<m^ 2-7>;;Hfe, 2-^ 

6-^>y7 7^I, 7-^>y*7 7^^S, l-^7^>7*7 7 
3->fy^V'/75-)H6, 4-^7^/^77-^ 5-^V^> 
7*7 7^^i, 6 ->f V^^V'7^-;i/^ 7-^7^>V*77-;Vl, 2-^ 

3-^7VjH, 4-^/y;i^ 5-^r7'j;H, 6-^y;;i/g 

, 4--Y y;i/^ s-^y^yj^i, 6-^y^7'j;H, 7-^7^ 
7V;v3l, 8-^y^;'j;H, 2 -*/*-9-y 5 *-9-y 

/tvy/i^ 4-#;w?yi;;i,^ 1 --7^^^^,; 2-7^^-^^ 
y^-^ 3-7xt^'j7'-;n > 4-7xt^y^i > 6-7^ 

7--7^>*'; 8--7^>*y 9 

-7xty^'jy-;^ 10-7xtyX'Jy-)H > l-7^'Jy-;H, 

2- 7^'Jy-;H, 3-r*v^-;i^ 4-r*yv-;i^ 9-7^'jy 

-^m, 1, 7-7xt^nr/-2-^;i/i, 1, 7-7xt>^o>jy- 

3- 4^m, 1, 7-7xt^nij>-4-^;^ i, 7-7xty^nij 
>-5-f;i^ 1, 7-7^-^^^ni;>-6-^;^ l, 7-7xty7 
n'jy-8-f;^ 1, 7-7xty7nyy-9-^;vi, 1, 7-7xt 



mtiE#2 004-3008982 



#M 2003-007762 



^-v: 19/ 



^n^-io-^f^i, 1, 8-7x^/^0^-2-^^1, 1, 8- 
7xt>xni]>-3-^;H, 1, 8-7xt>^nr/-4->f;vi, l, 
8-7xt>^D'j>-5-^fjH, 1, 8-7xt^n'J>-6-^f;H, 
l, 8-7xt>^n'j>-7-'f;H, l, 8-7xf>^n'j>-9-^;v 
1, 8 y- l o --f;v^ N l, 9 -7xt>^n'j 2 
--T;v^ 1, 9-7xt>^nv>-3-^^ 1, 9-7xt>7n'j> 
- 4 - -< l, 9 -7i^->xm; >- 5 ->f/v2k 1, 9-7xf>^n 

V >-6 -'f 1, 9-7xt^n>j>-7--f;vi, 1, 9-7xt> 
^n'j>-8-^;vi, 1, 9-7xt>xn>j>-io-^^ 1, 10- 
7^^->^n'j >-2-4)V^ 1, io-7it^^n , )>-3-'fJl'I, 1 
, 10-7xt^n'j>-4-^;vi, l, iO-7xt>^n'j>-5 — f 
/Hk 2, 9-7xt^n'jy-i-^;^ 2, 9-7xt>^nr/-3 
-^^i> 2, 9-7xtV7nr/-4->f;H, 2, 9-7xt>XU'J> 
-5--f^*> 2, 9-7oi^^^n'; >-6 — f;l"3k 2, 9-7xt>^a 

V >-7 -4 2, 9-7xt>^n'J^-8-^;H, 2, 9-7xt> 
^D'J>-10-^H, 2, 8-7xt>^D'J>-l-^l'S, 2, 8-7 
i^^n'J >-3 -4 2, 8-7xt^o'J>-4-^l/i, 2, 8 
-7xt>xn'J>-5-^Vi > 2, 8-7xt>^n'J>-6-^f;vi, 2 
, 8-7xt^nv-7-^;l'i, 2, 8-7xt^n'j>-9-^^i 
, 2, 8-7xt>^n'j>-l 0— f;H, 2, 7-7xt>^nij>-i- 
-OHk 2, 7-7xt > /^ny>-3-f;vS, 2, 7-7xt>^np- 
4--f;v*, 2, 7-7xt>^n'j>-5-^f;Vi, 2, 7-7xt>^n'j 
>-6 — f;l^ 2, 7-7xt>^n'j>-8-'f;H > 2, 7-7xt>^ 
nv>-9--f;i/S, 2, 7-7xt>xnp-io-^;Vi, 

2-7xt'7-;H, i-7xyfry^H, 2-7x;fr^-;v 

3-7x/f7^;i'i, 4-7x;f7y-;H, l-7x7^rt^-;V 
& 2-7x;Hv-;H, 3-7x/W^ 4-7x7W-;V 

2-**-9-v* i ;;v*, 4:-jr**)rW)vm, 5 - * * ^ v* 2-** 
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> 3-^-^-^*> 2 -7^;Uk?n-;i— i — f;v^ 2 -7^;nf n-;v- 3 
— f;^> ;Hfn-;u-4-^ 2->f ^tfD-;i/-5-^f;vi 

> 3 -^-^;nfn-;i/- 1 ->f/Hk 3 -7^fc: n-;v- 2 ->f;i^ 3-7 
f-;vtfn-;v- 4 -4)^, 3 -7 ^;vtf n-;u- 5 -4 2-t-7*^;v 
t°n-;v-4--{;H, 3- ( 2 - 7 *.-)Uy°u \£)V) \lu- )V- 1 - j 

2 -7^;v- 1 -4 y Ki;;i/^, 4 -7^- 1 --f y KV;v2l, 2-7-?yi/- 

4-7^;v-3--T>K i ;;v^ 2 — t — 7*^^ 1 — -f y K 
4- t-7'^;n--f >K';;i/3fe, 2 - t -7*^-^3 ->f > K'J 
4 - t - 7*-^ A' 3 - >f 7 K V ;V36^76«^tf f> tL& o 
[0 0 2 1] 

S?H& L < (iiSSJ&oiRjfifc 1 ~ 5 o«7;^+y*;i/^;H«-coo z 
n-yf-^m, s-7*f-;v^ ^V7*f;vi, t-7^;v^ n-^y^;i^ 

n-A^y^i, 11-^7°^^^ n-^f-A^, t: Kn^r v7 -^Ife^ 1- 

1, 2-vliKn^v^;v^ 1, 3-yt Kn^y^ y^n^vi, 2, 3 
-ytKn^^-t-7"f;H, 1, 2, 3- M li Kn*->7 , ni:°;v^ ^ n 
n7^;i^ i-^nnxfji/| N 2 -7 n y y'^yi/ 

1, 2-^^nnxf/H, i, 3 - v7 nn^f y y°n 2, 3 — S> 

^nn-t-Wi, 1, 2, 3-h'J^nn^Dt>i % y*n^7^;i^ 
1 -7*n^jt.^-;i/^ > 2 - yu^ju^-fr^ 2-7n€^y7'fJH, 1, 2- 
^7n^eai^;^ 1, 3-yVn^y^Dt>i, 2, 3-v7*n^-t- 
7^;v*. 1, 2, 3 - h V zfu*y°u\£)i<m, 3 -K7^;i^ 1-3-Kj. 
2-3-K-x^;l/*, 2-3-My7*f^ 1, 2-y3-Kxf 
1, 3-^3- K^y7 0 nt:;^ s 2, 3-^3-K-t-Wi, 1 
, 2, 3-h';3-K7°ufcr;i^ 7^77?-;i^ 1-7^7^-f-;^ 2- 
7^7^;^ 2-75/^yyf;vS, 1, 2-y7^xf;^ 1, 3 
-y7^^y7nt>i, 2, 3-y7 5/-t-7f;vS, l, 2, 3-h 
i ;7^77otf;V^ y7;^f;Vi, l-yT/xf;^ 2-v7yxf;p 
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2- y7/^V/f;l/i, 1, 2-yy7/if;vl > 1, 3-yv7/^ 
VT'nt'ji'i, 2, 3-yy7;-t-/fJVi, 1, 2, 3 - h 'J 9 sT J 7*n 
tT^^, ->n^f;H, l yu^jvm, 2--fnxf;i/i > 2 h 
D'fVWS, 1, 2 h njc^;v^ i, 3-y-hn>fy^De;vi 
, 2 , 3-^hn-t- 1 , 2 , 3 - h - h n y°u 

[0 0 2 2] 

-NPQi^^ti, P. Qo#!l£LTii, 7x^;vS, l-^y^A-^ 2- 
^-•7^;v^ i-t>h;;i^ 2-T>hV;v«, 9-t>-h;;i^ 1-7 
xt>f'j;vi, 2 -y^i-y v 3-7xt>h'J;H, 4-7xt> 

M;;i^> 9-7xt>h'j;^ 2-^-7^-fe-;^ 
9-^7^-b-;v^ 1-\£V-)V&^ 2-ev-;i/36> 4-tfl/-;l^ 2- 
e7x-;V/f;vi, 3 -if 7 jl— ;W 4-^7x-M;H, p-^-y 
4 p-^-7x-;v-3-^;vS > p-^-7i-;v-2- 
-f;vS, m-^7x^-4H >U3k m-^7x^V- 3 --f m- 
^-7x-;v-2-^f^i, o-h'J^ m-hV;VS> p-hU^ p- 
t-7f;V7x^;H, p - (2-7x-;i/7ot?;i/) 7x-;H, 3-^^-;^ 
-2-^--7^;V^ 4-^f^-l-t7f^i, 4 -**f-)\/- 1 -T> h V )V 
S> 4' -^f;nf7x-H^ 4" - t -7f;v-p-^-7x-;v-4 
->f;v*. 2-tfni;;v^, 3-en'jjH, E^y^^ 2-fc?';$>-/H£ 
, 3 - tf U v~;v*. 4-fcf';v^;l^ 2--f>KV;HI> 
, 4 > K y 5 ->f > KU /us, 6 --f y Ky 7 - y K v 
, l -4 y>f > KV;vak 3-fv^fvK'J;vi, 4 — fv-f>Ky/Hk 5- 

3- 7'J 2-^>V7 7-;H, 3-^>V7 7-;H> 4-^>V 

7 7-^i, 5-^>V77-^i, 6-^>V77-/I/i, 7-^>7*79- 

i-^f7^>y 4 77-;H, 3-^v^>/77-;H, 4-^fv^v7 
7 7-;H> 5-^7^>V7 7-;H> 6-^y^>v*7 7-;H> 7-^7 
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^>v*7 7^iH, 2-+y^i, s-^'j^i, 4-^y;;Hfe> 5-* 
y;;t^ i-^v^y; 
3-<f i;;^ 4-^y*;'j;H, 5-^fy^yj;n, 

5-^7^-9-';-;^ 6-*y*-9-i;^;i^ 1-^WJ;H, 2- 
# /w ty i; 3-jj ;w*y ij 4 - # y y i-7xt^'j 

6-7xf>X'Jy-;H N 7-7xt^'J^Vi, 8- 

y*i->xv 9-7xt>^'J^-;H, io-7xt>x'jy^ 

l - r * v 2 - 7 ? V v-^S, 4 - r ^ 

'J^-i^ 9-T*V^— 1, 7-7xt>^nv>-2-^fJH, l 
, 7-7xt>^n'j>-3--f;vi, l, 7-7xtyxn>jy-4-^n 
, 1, 7-7xt^ny>-5-^^ l, 7-7xt>^n'r/-6--f 
1, 7-7xt^n'j>-8-^;vi, l, 7-7^^^^n»; >-9 
-<f/Hk 1, 7-7xt>^n'j>-io-^;H, 1, 8-7xt>XD'J 
>-2->OHg, l, 8-7xt>^nr/-3-^;vi, l, 8-7xt^ 
n'J>-4— f;vi, 1, 8-7xt>XD'J>-5-^;H, l, 8-7xt 
^^niJ>-6-'f;Vi > 1, 8-7xt>^D'j>-7-^^ i, 8-7 
xt>xnv>-9 — f/Hk 1, 8-7xt>xnij>-io-'f;vi, l, 
9-7xt^nr/-2-^;H, l, 9-7xt^nr/-3 — f;i/gk 

1, 9 -7 xt>xnv >-4 ->f/H!k 1, 9 -7^^>-7,m; >- 5 — f>u 

1, 9-7xt>^nij>-6-'f^i, l, 9-7xt^nV>-7- 
W^lk l, 9-7xt^n 1 J>-8-^H, l, 9-7xt^ni;>- 

1, 10-7xt>^n'Jy-2-'f;Vi, 1, i0-7xt> 
^D'j>-3-^;H, 1, 1.0-7xt>xniJ>-4-^f;>i, 1, io- 
7xt>^n'Jy-5-/f;|/i, 2, 9-7xt>XDV>-l-/f^i N 2, 
9-7xt>^nij >-3 ->f;v2k 2, 9 -7xt^n yv- 4 

2, 9-7^^->^ni;>-5--f;^ 2, 9-7xt>^n'j>-6-^;i' 

2, 9-7xt^n'jy-7-{;Vi, 2, 9-7xt>^n'j >- 8 - 
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4 2, 9-7xt^D'J>-10-'f^ 2, 8-7xt>XD'J> 

-1-4 2, 8-7xt>^D'J>-3-'f;i/i N 2, 8-7it>7>n 

4-^,1^ 2, 8-7xt>xn'J>-5-^;H, 2, 8-7xt> 
^n'J>-6-^JVS, 2, 8-7xt>XD'J>-7-^V|, 2, 8-7x 
t>^n'J >- 9 ->f 2, 8-7xt>^n'J>-10-^Vi, 2, 7 

-7xt>70'J 7- 1 --f 2, 7-7 xt>^n >; 7- 3 -4)^, 2 

, 7-7xf>^o«J>-4-'f;H, 2, 7-7xt>XD'J>-5-^H 
% 2, 7-7xt^nV>-6-'f^ 2, 7-7i^->^OiJ >- 

2, 7-7xt>XD'r/-9-^;Vi, 2, 7-7xt>XD>J^-l 
O-'Oi^ l-7^v^;i^ 2-7xf/-;H, l-7x/fr^ 
^> 2-7x/f7-7-;H, 3-7x/f7y-;vi, 4-7x;f7y-;v 
1-7 2 -7x; dr-9-v^;v^ 3 -y^y^p^jp 

4-7 *y-iS~)i<m, 2-**4y*SV frm, 4 v^))i<m, 5- 
***TV^) )vm, 2-t^ty7^J;H, 5-tHy7V'J;H, 3-7 7 
if-^^ 2 3-^^-;v*. 2 -^^;vtfn-;v- l -4)V& 

, 2 -^f-)V\iu-)V- 3.-4 )l>^ 2 -*^-)V\£u-)V- 4 — ( 2-^ 

-;i/-2-^f;^, 3-*1-)V\£u-)\,- 4-4 3 f-;vtf n-;v- 5 
--f;v^ 2 - t -T^)V\£. u~)V- 4 -4)vm, 3- (2 -7x-^7n tf;i/ 
) tfn-;v-i-^r;^ 2 1 -4 7 Y V 4-7^-1-^ 
>YV)V^ 2-^f;i/-3-^f>K'J;H, 4 -7. f-)V- 3 -<f 7 KV 
2 - t -7'^;n --f > K';;v*. 4-t-7*f;n-^>Kv;^ 2 - 1 - 
7^;v 3 - ^ 7 K V 4 - t -y^)V3-4 > YV )V&mifmfh^ o P 

[0 0 2 3] 

mtLXit, fh7^fl/>$, «^7y^l/7^ ^^^1/7^ N z?7=- 
-)V*?y-2, 2' -v-f;«. ^-7^^;Vjr.^>-3, 3' -V4 
7 J l-)U7°UsS>-4, 4' -V4 ^m^tfmfbti&o 
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[0 0 2 4] 

Kb 7] 




[0 0 2 5] 
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Kb 8] 




[0 0 2 6] 
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[0 0 2 7] 
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Mfci o] 




[0 0 2 81 

mmfrhtth ^mmmm ztix^&mmELm^z&^x^ w^wm mm 

[0 0 2 9] 
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(1) t»ELff©iJS 

(1) RM/3&ft*/l&£ 

(2) l»/jE?LftAif /3&ft/f /PI?}! 

(5) mm/Gm*mim/%dtm/mm 

(6) »^*^aWMI/m^l»M/3S5W/l!W 
(7) 

(8) wsm/iEii&\m/iEiim^/$k%m/m^\m/mm 

do) /%%m /mm/mm 

(id Wim/^m*mtem/mmm/&m!/mm/mm 

, lent t < itjEiimmm^m^z zttzxt), ttwm&itLK < < N mm 

1 0 0 IV> 0 
[0 0 3 0] 

(2) mmm&L 

fiW^EL^^^-r^^T^^, 4 0 0-7 0 0 n m<DT%Wm.V>%<D& 
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[0 0 3 1] 

(3) am 

*K 4. 5 e Va±OftW»|fcS:tt4i fc^fiil^^So 
^WlCfflV^^RBrffi^o^flc^fc tT(± % ^W'/^-JAg^fe (I TO 
) , gHfcfll (NESA) , ^ fH§Wf^f^£ 0 

n/nJSsJLT**»f Uv^ 0 J: jgHT 1 0 nm~ 1 y« m, 

fttL<l± 10-200 nm^)|gfflTMK$tt^ 0 
[0 0 3 2] 

(4) IfcftB 
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#HPB5 7- 5 1 7 8 1 ^-<2r^ir^$ ttTV^ X 9 #J3g^O^ 
[0 0 3 3] 

( 5 ) je?l&a • m%m iiEiimm^m) 

oT, jE?L#SlJg^§ <, >f *>4k^*)]s*f—t>m&5. 5 e VJ!sJLTt/jN$v» 
iitSM^IK, $f>^JE?L0Si&JS^ mifl 04 ~i 06 v/cm 

omi^PinnSK, />4<iuo-*cm2 /v- &x$>tumt lv* 0 

s >mm&¥Mx~j£fimx, iiiwuu<, ^wfi-tri^L-cjBv* 
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[0 0 3 4] 

AimbLxit* >«j7y-;n« (#gww3, 112, 19 
> t^tv7y-;vtifr (*mi&ff3, 18 9, 4 4 

M) , J ^ /Mftftft: (#<2rBS 3 7- 1 6 0 9 6 ^###fl3) ^ *'V7 9 
-;UT^^>MS# (*S#It3, 6 1 5, 4 0 2fWt> 1*1313, 8 2 0, 
9 8 9-5§-0J!lffl*\ l^^3 , 5 4 2, 5 4 4^lffl#. #2rBS4 5- 5 5 5-^<2r^ 
, 1^5 1-1 0 9 8 3 #HPB 5 1 - 9 3 2 2 4 -^<2r$l^ (WJ 5 5 — 1 7 1 

0 5^<2r^ Is] 5 6 - 4 1 4 8-§-^rlH> |W)55-10866 7^<2r^ 1*1 5 5 - 

1 5 6 9 5 3-^<2r$R, |WI 56-3665 6^^mM) , t? 7 V"U 
M^7V*n>^#: (^#^3, 1 8 0, 7 2 9-^HJ^ffl#. |WIf£4, 2 7 
8 , 7 4 #HBS 5 5 - 8 8 0 6 4-5§-<2r3t, |W|55-8806 5^ 
m., 1*149-10553 7-%-&W.. R55-5108 6-5§-<2r#> |t] 5 6 - 8 0 0 
5 1 ^<k^ 1^56-88141 -^2r^ 1*157-45545 ^m., 1*1 5 4 - 
1 1 2 6 3 7-^&3$, 1*155-74546 ^^#HS) ^ 7x-l/>y7^ 

mm& wmmwm3, 6 1 5, 4 0 4^*bw\ #<&bss 1-1010 5^ 

I*} 4 6 - 3 7 1 2-5§-<2r3f, 1*147-2533 6-t<2^> #^BS 5 4-5 3 4 
3 5 -^<2r#> 1*154-110536 -f-^, 1*154-119925 ^-<2r#^#M 
) N 7'J-;l'7 5 >Wm& (*S#^3, 5 6 7, 4 5 0-^-HJIffl*. !*]H3, 
1 8 0, 7 0 3fOT*. 1*1313, 2 4 0, 5 9 , MM 3, 6 5 8, 

5 2 0 ^WmW, mm 4 , 2 3 2, 1 0 3 l*]fg 4 , 1 7 5, 9 6 1f 

wmm, mm4, 012, 37 #<&bs4 9-3570 2-^2^ i*i 

3 9-2 7 5 7 7-t<2r^. #PPS 5 5- 1 4 4 2 5 0#<2r^ R56-1191 
3 2-^-<2r^ 1*356-2243 7^#. 1 , 110, 51 

Wmmm) > 75y»;V3>if#: (*H#ttll3, 5 2 6, 5 0 1-^lffl 
> ^-^-9-V^;vM##: (*B#fN£3, 2 5 7, 2 0 3#MW§H- 
Hf^O & (O) , V ;VT > h 9 -t >gt## (#P*PS 56-46234 #<2rf^ 
#hs) % 7;vtv; (#HSB3 5 4- 1 1 0 8 3 7^<2^#HJ0 , \l K 

7v*>if# (^n#^3, 717, 4 6 mmws 4- 5 9 1 4 

3 -^<2r^ 1*155-52063 ^-<2rf^ 1*155-52064 -^<2r3f , I*] 5 5 - 4 
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6 7 6 Oft&m., H55-8549 5^-<2r^> |W| 5 7 - 1 1 3 5 0^<2r#. |W| 5 
7- 1 4 8 7 4 9^m, #iT2- 31159 1 . 

(#Hi§B8 6 1 -2 1 0 3 6 3 R£ 61-228 4- 51 #2:$^ m 

61-14642 -f-^tffU |eJ61-72255 IWJ62-47646 -5§-£r 
$SL IWI62-3667 4-§-2r$U |S|62-10652 4§-42tffU [WI62-3025 
5 -^gtfiU IWI60-93455 -^2^, 1*160-94462 R6 0-1 

7 4 7 4 9^m., 1*060-17505 2-^$M£#fi&) , V7fvflft 
B^SHM, 9 5 0, 9 5 0f^If) , *'Vv7>^ 2 -2 0 4 9 9 
6^r&&) > T~V >^£S^# (#Pa s F2 - 2 8 2 2 6 3^<2r#) , #P*{FF 1 
-2 1 1 3 9 9-f-^^g|^$^TV^#«tt^^V rfv- (!||:f*7x 

[0 0 3 5] 

(#^BS6 3-295696 5-^<2r#^^^^0 ^> <7?) , 
T ^ yit^m'RTf^^ )VT 5 Wfc£^ (^@#^ 4 , 12 7, 412 ^« 
#HPS 5 3-2 7 0 3 3-^<2r#, (WI54-5844 5-^<Zr^> PI54-14 
9 6 3 4-5§-<&#. ISI54-6429 9#<2r^ |W|55-7945 0^#, |WJ 5 
5- 1 4 4 2 5 0-S§-£3^ W56-11913 2-SH^H, [SJ61-295558 
m 6 1 - 9 8 3 5 3-^^, IWJ63-29569 5^<k$^#M) > # 

*@#rp^5, 0 6 1, 5 6 9-^^|Sm$tLTV^ 2l@<7)|i^#^ 
&$HPrtK#-t^ 4, 4' -If* (N— (l-^T7f-;W -N-7.x 

~;VT3>/) t*7x^;v (^TNPDfcB&ffitl)) % t fz<$ffl¥4 - 3 0 8 6 8 
8^-<2r^^fe^$tt-Cv^ > 'J7x-;l/T? F^3o^^;t-^ M5 

Kjt^£*L£4, 4' , 4" -h'jT, (N- (3-^f;V7x^) -N-7x 
~)VTAJ) h'j7x-;l/74> (J^TM TDATAt H&f 2i" <?> ) 

> pisi> pis i c^<Dt&mik^i>]EiL&\m<Dtt®-t Lxmrntzzt 
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[0 0 3 6] 

Xi>£<, 10-10 S / c m^±0«l$*tt4 <> <0#jif«"e**o Z<D£i 
&m&*m&m<OttfttLXte, tft7x^i>J^7-«T8-l 9 3 1 

o 

[0 0 3 7] 

(e) m^&Am 

)V) 7^^-^is (Alq) 4im#fttUfflv^it^S4o 
[0 0 3 8] 
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(^Arl', Ar2', Ar3', Ar5', Ar^', A r 9' lt^ti^tiW%ki> L < 
Ar4', Ar7', A r 8' Jiff#H L < fi^fi^T V - L 
[0 0 3 9] 

yf-u>^ tf7^-v^S. 7>h7-v>i, ^vix^v^^ \£.v~v^/ 

ow^fsitMk^o^^j t lx arm?) o *mf & it^i-So 

[0 0 4 0] 
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Mfci 2] 




[0 0 4 1] 
[0 0 4 2] 

iff LV^TCttK-^^ hO^WJi: LT(i, Na (ftfllf : 2. 3 6eV 
) > K (tt*IW8c : 2 . 2 8 e V) > R b (ft^it : 2 . 1 6 e V) s 
(tt*MS!t: 1. 9 5eV) frt>&2>&frt>mi-£fr2>&&< t fc — o<?)T;V# 
Ca (ft»H»:2. 9eV).Sr Oft*W» : 2 . 0-2. 5e 
V) , Ma 0ffc*BQ8c: 2. 5 2 e V) j&>&4^»*G>5»R3*l*^* < t 
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$flU>, -l*L«bO?-fc> s £ O0£Lv^xttK-^> Hi, K, RbMCs 

vxr^MTt^Y-^y y t lt, itt^> 2@m±^r;v* , ;^<^a.'a-t>^:^0 

il<, C s fc^^M*^*?^ CstNa, CskK, Cs 

tRbXIiC s £Na tKtOift^WiCtWi t^ 0 C s 

^ o c t k z y) s mjtffiu zwmm ^m~t § , i^a*^ 

[0 0 4 3] 

&2>fztbftt Lv> 0 j^ift^ «FiL^r^*y^JK*;v=i^>f Ktttli, 
0ttx.tf. L i 2 0. L i 0> N a 2 S, N a2 S eSVN a O^Wbtt. 
U^^^Vli&SJ&A'ayt^ KfcLtl^ Wilf, CaOs BaO, Sr 
CK BeCK BaSWCaSe/iW^o t tz, ft £ Lv>T;V# V &m<0 
^u7Z"\tmt tT{±, 08 x. J*. L i F, N a F„ KF, LiCK KC 1 RZf 

T{±. tflJxJf. C a F2 > BaF 2 , S r F2 > M g F2 fi-^B e F2 t^ofz 

•7 vim*?. -7 yitm^<o^uy>itm^mf <b*u> 0 

[0 0 4 4] 

tit, mttttimJtulr&^mfrbLXt^ Ba. Ca> Sr, Yb, Al 
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> Ga, In. Li. Na> CcU Mg, Si, Ta, SbMZn<0^< t 
[0 0 4 5] 

(7) 

v> (4 e vj^t) ti> m%femmk^Rv?zti(b<DM^zmmMw 

th'J^A ■ V^v^A, V^A. V A • 

T^-^A/^fcT^-^A, 7;i^-^A • V^^A^, -f >V?A. 

f±l 0%J:0*S<t4itWJU>o 

Srt^ fifcffifc LTO->- F^lilla/DTOf! L < , HUgftjitt 1 0 
nm~l//m N L<li5 0-2 0 0 nmt$)^ 0 
[0 0 4 6] 

(8) mm 
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->a n mtart/v"^ »<k*^>>^A, aftr^^-^A, swt 

?A, g^fc^v^A^W £*Ltb<o?l^t/^»/I«fflv>T& <£v> 0 
[0 0 4 7] 
(9) tSELffOSl^ 

oiffttiE Lm^itm-tz iHti^o 

1 0-2 0 0 nmOilOHl^l. J: d KHHF^*/^ ? D V^O^ftjrJ: 
l^jcli, mr&LfcJ: 9 ^fcT^n-hifc, LBS 

^#§£Uc < v^o&fr J: it* s fiFS bv> 0 

— jR^mSSpaSffiJK 5 0 ~ 4 5 0 M&fe 1 0 ~7~ 1 0 -3 t o r r > 0 
. 0 1 ~ 5 0 n m/#\ M?mJ^- 5 0 ~ 3 0 0 °C. WkW- 5 n m~ 5 fi m^lSffl 

[0 0 4 8] 
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Sii^-elSo *t?>=j- 'fto^^M^I-^i 

t \z x o x^mz^tz z. t &x § *o 

-^iel m=P<ofmi±—m<Dm&z i -e- jt l t h mm t x^m-t 

[0 0 4 9] 

vmuELM^Km^z, mm— ie& (i) ^$ftMb^&^i-*^r«E* 
m&mmm, ttmmm& (mbe® $.^v^iiMi»L/:ito 

- * a - h Sf^i^c J: i^o^rfe-c^-r Sit ^-e § & 0 
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[0 0 5 0] 

rami] 

nMWl (N, N->'7x^il/- 1-75/-N, N-v-tf7i-V;V-4- 
T5.y^->^> (HI) O^J&) 
(1) y-4-tf7x-'j^75>^ 

100 5 V y y b iWHon 77^3C4- 7*n^ tf-7 x-MO. Og (MMttM 
ttp n p) , t-Tb*v^by 7A4.32g (ftjfcKXttft) > g^m^7^^A42mg 

jft7fcb/l/.x>60 5 y V -7 b;v (fn^mtt^) > ^>y>7 5 ^2.045 

y v y y ;v (jrsc^tjstt*) s b y 1 7 * > i69,« y * b ;v ( 

T;VK'J yfltE 2.22mol/y -7 HVMl^>i#f£) fcv'J >vt'7^-b7*^ 

^C7 7X3^t^iWUt:^7 b U L,fc#&|fc*te 120^^^ 

#fil/:o 7«fK^ t^;wu^^77^3^Uti:^^T$^ 7;V3*> 
#H£tT\ 12B*WJfc1ILfco 

rat^MD- b ksu ^;nD^> 3005 y y ? b >u£irax.-ci3fcjR 

S&fP:£ifi7h60 5 y y y \)^^tW\k, ^®m*fafcjfcWL* 

-eiaftt^o ifttt*y^A*asot-c»e>tL/s^r«wojiF«t«:9*u 

b;wj.> 2005 y y y b;K ^^y-;^405 y y y b^Srimx.. 

ttvxsovKmmu nm^%^zmmLtz 0 zv&ummtmu m.&t-c& 

tfffiLfcfNIfciftgllU 60*CT?K^*aft-r&it^J: 0 6.73g ON, N-v- 
(4-!f7x^'J^) -^>y>7^^#fc 0 
3005 y y y Y)V<D— P77^3^ 1.35gON, N — v — (4 - tf7i— y 
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A-£^r4l0JHB:%) SrAtU ^nn^;VA 1005 V V y MK .x*y-;i/205 'J 

jmifxxiomm&Ltzo ^tzy^m^^imtz^mu ^m^^^mm^m- 
xf2 v y h)VKLtz^ < mmzmwLfz 0 3ommmm&, vtuu 

1005 v 9 ^ b ;^&;fjD^ ftft^ilSU L£ 0 
?§S£^*U %h*Ltz-m.m~ mkxvso^ «; ? mm&iki^ttz 

o tfrffi L^|g H H H ^?i»U U 50°CX*M&nWk1r & aCJ:^. 99g <30^- 4 - If 7 
[0 0 5 1] 

(2) 4-^n^e-N, N-v-lf^^^V^T- 1 ; y<D^m. 
7;V=f>j«T\ ±.ffi (1) -C#'btL/i> ? -4-lf7a:~V;i/T5 >10g , 1 

, 4-v7*n^^>^f>7.3g (m^t^i^) , t-:/b*v^M;*A3g (j£ 

^fD^±^) ^ (pj7x^tx7^) m^^v^A (id o.5 g (m 

mtm±m M^v^> 5005 9 >; y h;i-£A*L s 130°C&CT24R#P H t 1JxJ£L£ 

o 

^£Pfu 7K10005 v y y wv^nx., m^mtt^u h«*u mmitDv^ 
^-camiu M7kmm^y*i/y&x&'mzi£tz 0 c ^£ totems u 

Ttt^^,, 8.1g<^4-yn^-N, N-^-Vf^i-V^T-V ^W^tt^o 
[0 0 5 2] 

(3) ft&m (HI) ©-frjft 

T;V3*>^t> Jl|2 (2) Tl#f>tL7t4-yn-^-N, N-^-e7x^'J 

;wr-';^2g, n, ^-vy^=.)vy^ >i g CM^tmnm) , t--7^* 
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(id o.ig (yumtmtm ri>**zsu> 300 5 y y *y 130 

tK 500< y y h;v^jpx. I^«:*7^ httiftU b 

1. 6g<0 &&t&ft1£im hfitio 
#<bttfc^l30V^T, FD-MS (7^^Kfr;-yya>vXX^ 
hJU) ^flflCJ:^ C42H32N2 =564 fc*tU m/z=564 
*L7t<£>t\ N, N-y*7i-JV-l-75y-N, N-v-kf7^~y /l/- 4 - 
7^^>-t*> (HI) fcpgjetfco 
[0 0 5 3] 

H;Jfc0!l2 (N, N-y7x-^-4-7^-N' , N' -y-lf7ii'JiV- 
4' -T$ 7- 1 , 1' -If7x^ (H2) CO^) 

(1) 4' N-^-lf7xi'j;v-4-75/-l, 1* -1*7 

TA^ >£CiTF\ Hifefll 1 O ( 1 ) 4 - Vf 7x-iJ )VT 5 >10 

g (mm-fb^) . 4, 4' -^yu^}£yj,=.)V9.7g (m^fltffcttft) > t-r 
h+vt>'j7A3g 0£ A*ttitett») > tf^. (f'j7x^;^7r/) &<fc 

/<9$>*a (ii) o.5g (m^bj&ttsso xtr^rS/i/^ 5005 y y ? y^zxti, 

130 < C^T24B#Fb1K)S LtZo 

tKiooo^ y y y b;v£jjn£, 7l^£-t^ haa&u atifcfc h;w=- 

fcfci^x 9.1g0 4' -7*n^e-N, N-y-tf"7i-y ^-4-75 7- 1, 
1' -t*7x^;V##f,Jl/; 0 
[0 0 5 4] 

(2) it^m (H2) <7)^J& 

7iV^y^I^ ±13 (1) r«nbti?z4' -yn^-N, N-^-k*7x- 
ij;i/-4-75y-l, 1' -tf7^^;V2.3g^ N, N-^7x-;V7 5 > 1 g 
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(MSitis&m) ^ t-7h*~>?-hy *Ao.5g (/sft»3fettK) > (h; 
7x-^7^>) j^^^v^a (id o.ig (ymft&atm) R&*i'i'> 

3005 y y y h )V*Xfi, 130*CH"C24NfWRJS t/io 

J&3fl#U tK 500 5 y y y Hwfcjnx^ 7^ h«»u atift* >^ 

/etc 5, i.6g<^a«»rfe»*w?>*t^o 

ll^tL^tllov^, FD-MSM(a^> C4 8 H3 6 N 2 = 640 fc**U 
m/z=640 <D±\£>-?7&mbthtz<D-C N, N-/7x-;v - 4 -73 J -N 
\N' -y-t'7x^'J ;V- 4 ' -757-1, 1' -lf7x^ (H2) tm 

[0 0 5 5] 

mMMS (N, N-y7x-;V-4-75 7-N" , N M -i?-\£7*.-V )V- 
4" -757-p-^-7x-J!/ (H3) <D^m 

(1) 4" -7*n*-N, N- tf 7 i~ y 4 - 7 5 y - p - * ~ 7 ^ - 

T;V^>^i?5SlT. 4 — tf 7 jc— 'J ;V7 5 >10g (HCiC'ffcjft) . 4 , 4 " - 
^7 , D€-p-^-7x-M2.1g (^VtfX^-ttfD , t-Zb^ytF'J 
7A3g , tfX (hV7x-W7r/) (II 

) o.5 g {%mtm±m w*i/v> 5003 y y ? ^v&aj-u 130*0^x241^ 

?£*P?£, 7K10005 y y 7 h^fciHIx^ 7 4 fiftS&U M» 

feti^ 9.4gtf>4" -7n^e-N, N- v- ^7 jc- y )V- 4 - 7 5 J - p - 
^-7x- ;V/6 S # ib *l£ o 
[0 0 5 6] 

(2) it&m (H3) 

T/vr^&iftT, -LIB (1) X^hfhtzA" -7nt-N, N-v?-lf7x^ 
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